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VIEWING INSTRUMENT 



In using conventional hand-held viewing instruments 
""the largest useful magnification is restricted by the 
difficulty experienced by the user of holding such hand- 
held instruments sufficiently stable. The slightest 
5 shaking movement of the instrument causes the image 
viewed by the user to shake also. In the case of high 
degrees of magnif icatiohy- the shaking movements affect 
the image to such an extent that as to make perception 
thereof difficult. Hand-held viewing instruments there- 



10 fore are rarely used for magnification above ten. 

Magnification to seven or eight is common for practical 
purposes . 



that appear small against a large background f ^such as J) 



15 birds or aeroplanes against the sky, high-magnification 

instruments may make it difficult to find the objects one 
wishes to study. High magnification reduces the field of 
vision . 



2 0 present invention these disadvantages related to the 

shaking motions and to the difficulties in finding the 
target objects may be overcome. This is achieved by the 
possibility of freezing the instrument-produced image. 
The frozen image may then be studied without inconve- 

25 nience, also if the instrument itself is subjected to 
shaking movements. This technique provides the viewer 
with the possibility of studying the frozen image in 
detail under larger magnification. To find the object to 
be viewed, the viewer uses a low degree of magnification, 

30 which provides him with a large field of vision. Once he 
has found the object he seeks and preferably has centred 
it to the centre field of the image, he freezes the image 
and may study the image without the latter being sub- 
jected to shaking movements. At this stage it is also 



When viewing instruments are used to view objects 





n a viewing instrument in accordance with the 
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possible to magnify the frozen imageT If in this case the 
image is centred on the object the viewer wishes to view 
in closer detail, enlargement of the central part of the 
^3 image suffices for that purpose. 

5 ^Sne embodiment of the invention is illustrated in 

Fig. 1, wherein numeral reference 1 designates a focus 
lens or objective producing an image on the electronic 
retina 2. From the retina data signals representative of 
the image are forwarded to the processing and memorising 
10 unit 3, the latter being connected to a screen 4 dis- 
playing an image that may be received by the viewer's eye 
6 via the ocular 5. While the viewer is looking for some 
hj object to be studied in closer detail, the screen con- 

^J' stantly and in real time displays the image registered by 

rij! 15 the electronic retina at any moment. When a button (not 

[H shown in the drawing figure) is depressed, the image 

!/* displayed on the screen 4 freezes into a standstill, and 

S thus the displayed image no longer coincides with that 

*\. registered by the electronic retina. This allows the 

CJ 20 viewer to study the non-shaking image in peace and quiet 

until such time as he releases the button and in response 
thereto the image displayed on the screen 4 again in real 
time shows the image being registered by the electronic 
retina 2. The freezing feature may be achieved e.g. with 
25 the aid of a memory function incorporated in the pro- 
cessing unit 3. However, an equivalent memory function 
installed in the screen 4 or the electronic retina 5 
could be used to provide this function. As an alternative 
to image freezing by means of a depression-activated 
30 button, freezing may be effected with the aid of a timer 
set to automatically provide alternating moving and 
frozen images at suitable intervals. 

The magnification that the viewer experiences when 
using this kind of viewing instrument is a result among 
35 other things of the focal lengths of the optical systems 
1 and 5 and of the dimensions of the electronic retina 2 
and the display screen 4 . In a simple variety of the 
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invention, the magnification degree rests constant- In 
accordance with a more sophisticated form the invention, 
the magnification changes as the image freezes, and this 
is due to such a change of the transfer of the image from 
5 the electronic retina 2 to the display screen 4 effected 
by the processing unit 3 that only a smaller section of 
the area of the electronic retina 2 is pictured, spread 
across the entire surface of the display screen 4 . This 
additional magnification when viewing a frozen image 
10 could either be set at a fixed value or be selected by 
setting the process unit 3. 

Electronic retinas and display screens typically 
operate by division of the areas into a large number of 
smaller elements or pixels. In order for the magnified 
15 image as described above to be completely useful and show 
a larger number of details than the non-magnified image, 
the number of such pixels in the magnified area of the 
electronic retina must be equal to the number of pixels 
of the entire display screen. To use different pixel 
20 densities in different parts of the electronic retina may 
be complicated and expensive. Also, to use an electronic 
retina exhibiting high pixel density over its entire area 
may also be an expensive solution. 

Fig. 2 illustrates an embodiment of the invention 
25 wherein these problems have been solved by the use of two 
different focus lenses 7 and 8, each having its respec- 
tive electronic retina 9 and 10, In this case, the focus 
lens 7 is adapted to the electronic retina 9 in such a 
manner as to give the system a moderate degree of mag- 
30 nification but a considerable angle of vision. The focus 
lens 8, on the other hand, is so adapted to the elec- 
tronic retina 10 that the degree of magnification of the 
system becomes high but at the expense of a reduced field 
of vision. When electronic retinas of equal dimensions 
35 are used, a focus lens having a longer focal length 
results in a higher degree of magnification. 
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In this case the processing unit 3, when searching 
for an object, supplies a constantly up-dated real-time 
image on the display screen 4, which image is received 
from the optical system formed by the focus lens 7 and 
5 the electronic retina 9. In response to depression of a 
button, the processing unit 3 shifts to displaying a 
frozen image received from the optical system formed by 
the focus lens 8 and the electronic retina 10. This 
latter image thus is an enlarged and still section of 
10 what has been shown previously. 

The two electronic retinas 9 and 10 need not be 
physically separated. They may be individual parts of a 
larger electronic retina. It is likewise possible to use 
one electronic retina only, which is adapted to move by 
15 mechanical means between two positions and be exposed to 
receive images from one of the two lenses having dif- 
ferent focal lengths. An identical effect may be achieved 
by means of a stationarily positioned electronic retina 
exposed to receiving images optically linked to said 
20 retina via moving mirrors or prisms. Alternatively, the 
focus lenses may exchange positions, and so on. The 
single electronic retina could also be exposed to receive 
two different images one of which is alternatingly 
screened off by a movable screen. The object in question 
25 could also be viewed optically in the form of a wide- 
angle image one portion of which, preferably a central 
portion, is treated as outlined above. 

The same effect may be achieved by using one single 
electronic retina, which registers the image received 
30 from a focus lens having a variable, focal length. 

The instrument described above is in principle a 
mono-ocular viewing instrument used for one eye only. Two 
such instruments, when interconnected, results in a 
binocular type of viewing instrument used for both eyes. 
35 An instrument of this type is more comfortable and less 
eye-fatiguing. In order to obtain a less expensive 
instrument structure while retaining the above advantage, 
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the instrument may be designed in su"£h a manner that only 
a front part is used, having one or two focus lenses and 
one or two electronic retinas as defined above, which are 
connected to a processing unit supplying identical images 
5 to two different display screens, one for each eye. 
Alternatively, a larger display screen, which may be 
viewed by both eyes, could be used. 



